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Experimental procedures and characterisation data
Dimethyl 2-methoxymaleate, 3.
1, 2 To a solution of MeOH (480 mg, 15.0 mmol) in THF (50.0 mL) was added n-BuLi (2.0 M, in n-hexane, 20 mol%, 1.50 mL) at -78 °C. The reaction mixture was stirred for 15 minutes at this temperature. A solution of dimethyl acetylenedicarboxylate (freshly distilled, 2.13 g, 15.0 mmol) in THF (10.0 mL) was added dropwise via syringe pump over 40 minutes. The reaction mixture was slowly allowed to warm up to 0 °C over ca 4 h. The reaction was quenched with a solution of saturated NH 4 Cl solution and brine (1:1, 20 mL). The aqueous phase was extracted with ethyl acetate (3 x 100 mL). The combined organic phases were dried over MgSO 4 and concentrated in vacuo. The crude product was purified by column chromatography on silica (petroleum ether:EtOAc;
10:1) to afford 3 (1.76 g, 67%) as a white solid. 
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Asymmetric dihydroxylation: determination of ee. The ee was determined by chiral HPLC of the benzylated product 9, methyl (2S,3S)-2,3-dihydroxy-2-methyldecanoate and ent-9, methyl (2R,3R)-2,3-dihydroxy-2-methyldecanoate. 9 was analysed by chiral HPLC on an Agilent Technologies 1200 Series HPLC, using HPLC grade hexanes and propan-2-ol as the eluent, and detection by UV at 254 nm. Chiralcel OD column (0.46cm ø x 25 cm), 97:3 hexane:propan-2-ol, T = 25°C, flow rate = 0.5 mL/min. The "racemic" trace was produced by mixing quantities of the R and S enantiomers.
"racemic" mixture and The root growth assays were performed with Arabidopsis Col-0 seedlings, ecotype background. After surface sterilization seeds were sown onto square petri dishes containing 30 mL of half-strength Murashige and Skoog medium in 1.5% agar and with 0.5% sucrose. The seeds were stratified in the dark at 4 o C for 48 hours before germination for 6 days under lights at 22 o C for day and 18 o C for night conditions, in 12-hour cycles. Seedlings were then transferred to fresh plates with test compounds incorporated into the agar. The position of the primary root tip was marked and the seedlings were grown for another 6 days, after which the plates were scanned and the elongation of the primary root during treatment was measured using ImageJ 1.51w. Glyphosate (IC 50 = 7 ±2 µM). In D, a series of control plates were read to establish growth in untreated seedlings and anchor the fit and in this experiment growth was recorded after 4 days. In all the other root growth assays growth was recorded after 6 days. Error bars represent standard deviations of the means and the curves are fitted utilizing the formula y = M/(1+exp(-k*(x-x0))) where y is the root length, x is the logarithm base 10 of the concentration, and the parameters to fit are M, k and x0. M is the maximum root length, k is a parameter inversely related to the width of the transition region, and x0 is the logarithm base 10 of the IC 50 .
